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ACFM actuai cubic feet per minute

cc {ml) cubic centimeter {milliliter)

DSCFM dry standard cubic foot of dry gas per minute
DSML dry standard milliliter

DEG-F (°F) degrees Fahrenheit

DIA. diameter

FP finished product for plant

FT/SEC feet per second

g gram

GPM gallons per minute

GR/ACF grains per actual cubic foot

GR/DSCF grains per dry standard cubic foot
g/dscm grams per dry standard cubic meter.

HP horsepower '

HRS hours

iN. inches

IN.HG. inches of mercury

IN.WC. inches of water

LB pound

LB/DSCF pounds per dry standard cubic foot
LB/HR pounds per hour

LB/10°BTU pounds per million British Thermal Units heat input
LB/MMBTU pounds per million British Thermal Units heat input
LTPD long tons per day

MW megawatt

mg/Nm? milligrams per dry standard cubic meter
ug/Nm? micrograms per dry standard cubic meter
microns {um) micrometer

MIN, minutes

ng nanograms

ohm-cm ohm-centimeter

PM particulate matter

PPH pounds per hour

PPM parts per million

ppmC parts per million carbon

ppm,d parts per million, dry

ppm,w parts per million, wet

ppt parts per trillion

PSl pounds per square inch

SQ.FT. square feet

TPD tons per day

ug micrograms

viv percent by volume

w/w percent by weight

< < (when following a number}

ABBREVIATIONS

Standard conditions are defined as 68°F (20°C) and 29.92 IN. of mercury pressure.

glstack\wplmisctabbrev.frm
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INTRODUCTION

On july 14, 1999 Interpoll Laboratories personnel conducted an air emission
compliance test on the Mathy-American Asphalt Plant No. 41 located in Hatley, Wisconsin.
The plant was tested while fired with waste oil. On-site testing was performed by Scott
Fjelsta, Mike Smith, and Noah Michaelsen. Coordination between testing activities and plant
operation was provided by Terry Manter of American Asphalt. The tests were witnessed by

Andy Seeber and Eric Gessert of the Wisconsin Department of Natural Resources.

Testing on the No.41 Asphalt Plant Stack was conducted from six test ports evenly
spaced across the face of the stack. The ports are located 2.94 diameter equivalents
downstream of the nearest flow disturbance and .71 diameter equivalents upstream of the
stack exit, A 30-point traverse was used to collect representative particulate samples. Each

traverse point was sampied 2 minutes to give a total sampling time of 60 minutes per run.

Particulate determinations were performed in accordance with EPA Methods 1 - 5,
CFR Title 40, Part 60, Appendix A (revised July 1, 1998). A preliminary determination of the
gas linear velocity profile was made before the first particulate determination to select the
appropriate nozzle diameter for isokinetic sample withdrawal. An Interpoll Labs sampling
train which meet or exceed specifications in the above-cited reference was used to extract
particulate samples by means of heated glass-lined probes. A one hour opacity determina-

tion was run simultaneously with Run 3 in accordance with EPA Method 9.

The O,, CO,, SO, determinations were performed in accordance with CFR Title 40,
Part 60 Appendix B (revised July 1, 1998). Evaluations were performed in accordance with
EPA Methods 3A and 6C . For oxygen analysis, a slip stream of sample gas was withdrawn
from the exhaust gas stream using test ports (provided by the plant) on the stack using a heat-
traced probe and filter assembly. After passing through the filter, the gas passed through two
condenser-type moisture removal systems operating in series. The particulate-free dry gas
was then transported to the oxygen analyzer with the excess exhausted to the atmosphere
through a calibrated orifice which was used to ensure that the flow from the stack exceeds
the requirements of the analyzer. For SO, and CO, analysis, a dilution probe based system
was used. In this system, a slip stream of exhaust gas is drawn from the exhaust gas stream

using an EPM dilution probe. The sample stream is filtered and diluted {ditution during this




test was 100:1) before delivery to the SO, and CO, analyzers. The analog response of the
analyzers in both systems was recorded using a computer data logger and backed up with

a strip chart recorder.

The O,, SO,, and CO, analyzers were caiibrated with National Specialty Gases and
Air Products and Chemicals standard gases. The instruments were calibrated before and after
each run as per EPA Method 3A and 6C. The sample probe was moved through a three-
point traverse (1/6, 3/6, 5/6 of the stack diameter) to measure total hydrocarbon and carbon

monoxide concentrations.

The important results of the test are summarized in Section 2. Detailed results are
presented in Section 3. Field data and all other supporting information are presented in the

appendices.




2 SUMMARY AND DISCUSSION

The important results of the air emission compliance tests are summarized in Tables
1-2. The PM results have been calculated using the dry catch (Table 1). An overview of all

results is presented in the tables on the following pages:

PARAMETER LIMIT MEASURED
NO.41 ASPHALT PLANT STACK
PM
DRY CATCH ONLY ...... {CR/DSCH 0.04 0.0107
................... {LB/HR) N/A 2.62
Sulfur Dioxide
................... {(ppm,w) N/A 40.93
................... {LB/HR) N/A 16.986
Opacity
...................... (%) 20% 2.02

No difficulties were encountered in the field by Interpoll Labs or in the laboratory
evaluation of the samples which were conducted by interpoll Labs. On the basis of these
facts and a complete review of the data and results, it is our opinion that the results reported
herein are accurate and closely reflect the actual values which existed at the time the test was

performed.




S02 EMISSIONS CALCULATIONS
Mathy / Amrican Asphalt Plant # 41
Sulfur in Burner Fuel

S = 0.47% by weight

Mass of Qil = 7.39 Ib/gallon

Mass Flow of Sulfur Dioxide from the Burner
Burner fuel use = 461 gllons/hour,
461 gallons / hour x 7.399 lbs/gallon x .47/100 sulfur/oil x 2 502/S =
32.02 Ibs SO2/hour generated in the plant drum by combustion.
Mass Flow of Sulfur Dioxide from the Plant Stack

16.986 Ibs/hour

Sulfur Dioxide Capture Efficiency

EF = 100 x (Burner SO2 - Stack SO2) / Burner SO2
EF = 46.95 %
comp\ plt\so2test
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Table 2.

Summary of the Results of the Sulfur Dioxide Emission Compliance Tests on
the No. 41 Asphalt Plant Stack.

Time Concentration Emission Rate
Date (HRS) (ppm,w) (LB/HR}
No. 41 Asphalt Plant
7-14-99 0800-0902 42.25 17.342
7-14-99 0930-1032 42.49 17.620
7-14-99 1055-1156 38.04 15.997
Avg 40.93 16.986
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3 RESULTS

The results of all field and laboratory evaluations are presented in this section. Orsat
{gas composition) and moisture is presented first followed by the computer printout of the
particulate, sulfur dioxide and opacity results. Preliminary measurements including test port

locations are given in the appendices.

The results have been calcuiated on a personal computer using programs written in
Extended BASIC specifically for source testing calculations. EPA-published equations have
been used as the basis of the calculation techniques in these programs. The emission rates

have been calculated using the product of the concentration times flow method.




3.1 Results of Orsat and Moaisture Determinations
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Interpoll Labs Report No. 9-13123
Mathy-American Asphalt
Hatley, Wisconsin

Test No. i
Asphalt Plant No. 41 Stack

Results of Orsat & Moisture Analyses----- Methods 3 & 4(%v/v)
Run 1 Run 2 Run 3
Date of run 07-14-99 07-14-99 07-14-99

Dry basis {orsat)

carbon dioxide............ 6.41 6.83 6.83
OXYgen. . ... e 11.75 11.51 12.32
nitrogen....... ... 81.84 81.66 80.85

Wet basis (orsat)

carbon dioxide............ 4.45 4.52 4.66
Lo Yo - N o 8.17 7.62 8.41
nitrogen......... e e e 56,88 54.06 55.16
water vapor... ... ... 30.50 33.79 31.77
Dry molecular weight........ 29.50 29.55 29.59
Wet molecular weight........ 25.99 25.65 25.90
Specific gravity....coveveen. 0.898 0.886 0.895
Water mass flow...... (LB/HKR) 35271 40112 37644
FO 1.427 1.375 1.256




3.2 Results of Particulate Determinations




Test No,. 1

Asphalt Plant No. 41 Stack

Results of Particulate Loading Determinations

Date of run
Time run start/end..... (HRS)
Static pressure...... (IN.WC)

Cross sectional area (SQ.FT)
Pitot tube coefficient......

Water in sample gas
condenser.........c0... (ML)
impingers.......... (GRAMS)
desiccant.......... (GRAMS)
total............., {GRAMS)

Total particulate material..
.......... collected(grams)

Gas meter coefficient.......
Barometric pressure..{IN.HG)

Avg. orif.pres.drop..(IN.WC)
Avg. gas meter temp..(DEF-F)
Votume through gas meter....

at meter conditions...{(CF)
standard conditions. (DSCF)

Total sampling time,...{MIN)
Nozzle diameter......... {IN)
Avg.stack gas temp .. (DEG-F)
Volumetric flow rate........

actual.............. {ACFM)}

dry standard....... {DSCFM)
Isokinetic variation..... (%)

Particulate concentration...
actual. ... (GR/ACF)
dry standard..... (GR/DSCF)

Particle mass rate...(LB/HR}

10

Interpoll

Run

1

07-14-99

800/ 901

-0.94
13.69
.84

0.
385.
20,
405.

OO0 00

0.0291

0.9972
28.56
1.80

66.

1

45.35
43.51

60.00
.252
259

58959
28648

100.

1

0.00501
0.01032

2.534

Labs Report No.
Mathy-American Asphalt

Hatley, Wisconsin

Run 2
07-14-99

930/1033

~0.94
13.69
.84

0.0
453.0
22.0
475.0

0.0321

0.9972
28.56
1.83
70.0

46.07
43.88

60.00
.252
257

60381
28018

103.2

0.00524
0.01129

2.711

9-13123

--Method 5

Run 3
07-14-99

105571158

-0.94
13.69
.84

397.
22.
419,

s BelNale

0.6292

G.9972
28.56
1.69
63.9

44.05
42.43

60.00
.252
254

60016
28820

97.0

0.00510
0.010862

2.623




3.3 Results of Opacity Determinations
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Report No. 9-13123
Mathy Construction
Hatley, Wisconsin

Test No, t
Plant #41 Stack

RESULTS OF OPACITY OBSERVATIONS EPA Method 9

SECONDS SIX MINUTE
: AT : AVERAGES

MINUTE

g

LAl
(=

=1

6.88
6.25
363

4.79

0.83
1.04
.04

0.83
0.63
0.42
a.21
0.21

1.04
1.46
2.08

292

313
3.54

2N
271

2.29
1.46
1.25
0.63
Q.63
0.21
¢.00
021
0.21
021
0.21
0.2t
0.1
0.0¢
0.00
0.21
on
0.
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Average Opacity 2.02
Highest six-minute average 6.88

Observer: Michacl Smith

Cent Date: 4/7/99

Dzte of Qbservation : 7/14/69
Time of Observation : 1058-1158

12




e VISIBLE EMISSIONS
EVALUATOR

This is fo certify that

Michael Stnith

met the specifications of Federal Reference Method 9
and qudlified as a visible emissions evaluator.
Maximum deviation on white and biack smoke did not

() exceed 7.5% opacity and no single error exceeding
15% opacity was incurred during the certification test
conducted by Eastem Technical Associates of Raleigh,
North Carolina. This certificate is valid for six months
from date of issue.

270121 Minneapolis, Minnesota April7,1999 -

Certificate Number Location : Daote oflssue ...

President . Director of Training

o _ SR L?’)%/J zf,/M/

13




3.4 Results of Sulfur Dioxide Deaterminations
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Test No. 1
No. 41 Asphait Plant Stack

Interpoll Labs Report No. 9-13123

Mathy / American Asphalt

Results of Sulfur Dioxide Determinations

Date of run

Time run start/end (HRS)

Total sampling time (MIN)

Moisture content (% V/V)

Oxygen content (%V/V dry)

Volumetric flow rate (DSCFM)

SO, concentration

ppm wet

SO, emission rate (LB/HR)

Run 1
7-07-99

0800-0902

60

30.48

11.75

28656

42.25

17.342

15

Hatley, WI

Method 6C
Run 2 Run 3
7-07-99 7-07-99
0930-1032 1055-1156
60 60
33.77 31.03
11.51 12.32
27580 29127
42,49 38.04
17.62 15.997
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RESULTS OF FUEL ANALYSIS
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SEP-13-99 MON 10:02 INTERPOLL LABORATORIES FAX NO. 612 786 7854

INTERPOLL LABORATORIES, INC.
. (612)786-6020

Mathy Construction
Sample Log No. 1312309

Results of Waste Qil Analysis

-_"f"\
Source: Plant No. 41
Sample Descrigtion: Test 1
Sample Type: Waste Qil
Parameteor Units Methed As Received
. Gross hesting value BTULB ASTM D240 18254
Sulfur % ASTM D129 047
Ash % ASTM D482 0.63
Maisture % ASTM D@5 5.60
Density LB/GAL at 60°F ASTM D1298 7.379
Specific gravity 60/80°F ASTM D1288 0.8860
Respectfully submitted,
David J. Schneider, Manager
Chemistry Department
DJS/cg

“As requested by Mathy Construction, the sample was analyzed following the cited
ASTM method. This method, however, is not applicable to the analysis of used oils.

Revised
9/10/99

P. 04




APPENDIX A

SAMPLING TRAIN CALIBRATION DATA




INTERPOLL LABORATORIES, INC.
. {612) 786-6020

Stack Sampling Department - QA
Aneroid Barometer Calibration Sheet

Date 7lnfss
Technician Seowt B tihe
Mercury Column Barometer No. ol o
Aneroid Barometer No. 2090 i¢i D
Actual Mercury Ambient | Temperature | Adjusted Mercury | initial Aneroid Difference
Barometer Read Temp. Correction Barometer Read Barometer Read | (P, - P}
factor ’
2933 € L o129 RG 2C 27 63— . /8

. Has this barometer shown any consistent problems with calibration? Yes/No. If yes, explain.

Has problem been alleviated? Yes/No. How?

Note: Aneroid barometers will be calibrated periodically against a mercury column barometer, The aneroid
barometer to be calibrated should be placed in close proximity to the mercury barometer and left
to equilibrate for 20 - 30 minutes before calibrating. Aneroid barometer will be calibrated to the

adjusted mercury barometer readings.

011794-CASTACKA\WP\F ORMS\S-312

A-1




Unit Under Test:

INTERPOLL LABORATORIES, INC.

{612) 786-6020

Temperature Measurement Device Calibration Sheet

Vendor O d

Model A Serial Number RN

Range o 210G °F Thermocouple Type /<

Date of Calibration 2 ht/ss Technician ) S Lol o

Method of Calibration: ) PDT No. <o T

| Comparison against ASTM mercury in glass thermometer using a thermostatted and insulated aluminum block designed to provide
uniform temperature. The temperature is adjusted by adjusting the voltage on the block heater cartridge.

PRI Omega Model CL-300 Type K Thermocouple Simulator which provides 22 precise temperature equivalent millivolt signals. The CL-300

is cold junction compensated. Calibration accuracy is + 0.1% of span (2100°F) = 1 degree (for negative temperatures add s 2
degrees). The CL-300 simulates exactly the millivoltage of a Type K thermocouple at the indicated temperature.

Desired Temp Temperature of Response of Unit Under Deviation
(°F) Nominal Standard or Simulated Test (°F
Temp (°F) at () (%)

0 & -7 vd .57
100 reSD g7 3 + SY
200 Loy Y Z ya
300 S0 297 3 - 39
400 Lrenn 352 3 - 35
500 2 ¢ 3 .5l
600 - Calns 5SPG pd - 9 ‘l
700 200 657 3 L 23
800 S Son Ve, oS
900 Fao £ o2 / o7
1000 LX) PTG / -07
1100 Lo /O 2 .13
1200 s Z e 2177 / Ok
1300 A 300 / 258 2. - 1
1400 , e 7y, ) 05
1500 rSop JACG / b 65
1600 ,KO;-/. /6o 2 2 < 1O
1700 20T s 2 - oA
1800 £ /802 2 - O
1900 s Poc lErs / oY
2000 Zoa ., 2O C 000
2100 s RO P F 7/ .- OL{

Averages: /e 7 7

OF = off scale response by unit under test [°F)

QUnit in tolerance

% dev = 100 al/(460 + t)

OUnit was not in tolerance: recalibrated - See new calibration sheet.
011995-CASTACK\WAFORMS\S~33
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.nit Under Test:

Vendor
Model
Range
Oate of Calibration

Method of Calibration:

a

el

INTERPOLL LABORATORIES, INC.

(612) 786-6020

Temperature Measurement Device Calibration Sheet

C;.-h 2o
H S Serial Number DEXKXOES
O - e °F  Thermocouple Type K
7 l [ Technician < e Bl e
POT No. ol

Comparison against ASTM mercury in glass thermometer using a thermostatted and insulated aluminum black designed to provice
uniform temperature. The temperature is adjusted by adjusting the voltage on the block heater cartridge.

Omega Model CL-300 Type K Thermocouple Simulator which provides 22 precise temperature equivalent millivolt signals. The CL-300
is cold junction compensated. Calibration accuracy is £ 0.1% of span (2100°F) + 1 degree {for negative temperatures add + 2

degrees). The CL-300 simulates exactly the millivoltage of a Type K thermocouple at the indicated temperature.

Desired Temp Temperature of Response of Unit Under Deviation
(*F) Nominal Standard or Simulated Test (°F)
Temp (°F) at {°F) (%)
0 (9] e 4 & .87
100 25 79 / 18
200 ol L7 / wAY
300 2000 297 3 .39
400 Yo 397 3 B
500 S “52 3 L5
. 600 j 228 ST / L O9
700 =)0 & 58 2_ 377
800 SGer Yoo (&) O,
900 Fr2id ok } 0
1000 Wr2E) Vi / adl
1100 220 /057 2. Sy
1200 s / L0«
1300 /290 2— A
1400 /¥C/ / r OS5
1500 /¥ P L 15
1600 L HO2. 2 . 01
1700 /698 £ (09
1800 /&S C . il
1900 LLST / . O
2000 2o, o oo
2100 2697 3 o e
Averages: /. (3 - /L

OF = off scale response by unit under test {°F)

G uUnit in tolerance

% dev = 100 at/(460 + 1)

BOUnit was nat in tolerance: recalibrated - See new calibration sheet.
011995-CASTACK\WPRP\FORMS\S-433
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INTERPOLL LABORATORIES, INC.
(612) 786-6020

EPA Method 5 Gas Metering System Quality Control Check Data Sheet

Job ZM;\./'-’A.}, Date 72/19/5%

Operator S; T @rz.l s b= Module No. £ 2

Instructions:

Operate the control module at a flow rate equal to AH@ for 10 minutes before attaching the umbilical.

Record the following data:

Bar press 2&. 5 in.Hg = - PP72— AH@ __ L 27 in.WC.

Time Volume Meter Temp (°F)

(min) (CH inlet Outlet
s | vag) S
2.5 P W 7Y A
5.0 S 2 74 2§

7.3 /0. O L 2 27
10 /f 1 %8 2¢ 749
e [ Va- 2.4 e

Calculate Y_, as follows:
1.786 (&, + 460)
r_ = [ ]
gV, P

&

¥ o= 1.786 (745) + 46010_7
T () LI (25 54

Y_ = /. 005

a

If Yo is not within the range of 0.97 to 1.03, "the volume metearing system should be investigated before

beginning.”

CFR Title 40, Part 60, Appendix A, Method 3, Section 4.4.1

011995-GASTACOWPRFORMSS~32
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Interpoll Laboratories
(612) 786-6020

Nozzle Calibration Data Sheet

Date of Calibration: July 14, 1999
Technician: S. Fjelsta
Nozzle Number: 4-4

The nozzle is rotated in 60 degree increments and the diameter at each point is measured
to the nearest 0.001 inch. The observed readings and average are shown below.

Position Diameter
(inches)
1 0.252
2 0.252
3 0.252
Average 0.252
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APPENDIX B

LOCATION OF TEST PORTS
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MATHY CONSTRUCTION COMPANY — ENVIRONMENTAL

SAMPLING SITE DETAIL
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APPENDIX C

FIELD DATA SHEETS




INTERPOLL LABORATORIES, INC.

(612) 786-6020

EPA Method 2 Field Data Sheet

Drawing of Test Site

ob A2 A . .
ource Dient M4l <Rk Cross-section Elevation
Test i Runc Date_7[t4149 View View
Stack Dimen. 73¥ 11 IN.
Dry Bulb °F  Wet bulb of
Manometer  Bf Reg. OExp OElec. {
Barometric Pressure L e IN.HG 'O, o
Static Pressure - S IN.WC L
Operators Sen Prebiien (alonte emiplisen
Pitot No. U2z - Crr 27 - e A
; <A "}‘EA,‘C &--ﬂtt
Traverse Fraction Distance
Point of From Stack Distance
No. Diameter wall (INJ) From End of Port {IN.} Velocity Temp. of Gas
Port Length: 32,G IN. Time Start: 7!/ 30 HRS
2.0 $.04J
10 T}
155U 1.0
16.90 250
2A4.3 > 2330
1
-
¢ f
z
2
(-f
5/
P I
2
)
G’
s’
A -7
2
3
-f
s

'Temp. Meas. Device & SIN: 77 — /g & ey

HRS

Time End: 7. 45~

R or nothing = reg. manometer; S =

expanded; E = electronic
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INTERPOLL LABORATORIES, INC.
(612) 786-6020 .
Interpoll Laboratories EPA Method 5/202 Sample Log Sheet

job Methy Date 2/~/%5 Test / Run ¢
Source Plant B Yyl Skl No. of traverse points__3¢ '
Method Ee Filter holder 6 /s Filter Type % G/s - be

Sampile train Leak Check:
Pretest: £0.02 cfm @ 15 In. Hg (vac) ¥~
Posttest Sv.co cfm @ »d  Hg (vac)

Particulate Catch Data

No. of filters used Recovery Solvents
222 Acetone -
Others
No. of probe wash bottles: /
Sample recovered by: 5¢
Condensate Data:
Weight {g)

[tem Final Tare Difference .
Impinger No. 1 L86 e // 56
impinger No. 2 72 /98 /5y
Impinger No. 3
Condenser

Desiccant 7¢/ 0O S FO 20
Total I l | ey~ l

EPA Method 202 Data:
pH of Impinger Catch: — Purge: Time: Date:
Tare weight of imp catch jar:

Integrated Bag Sample:

Bag Pump No. Box No. Bag No.

Bag Material 5-laver aluminized Tedlar ize:  44L

Pretest Leak Check: in@ in.Hg
Time Start: _— Time End

S/N of O2 Analyzer

GAStack\WPR\Forms\S-0046
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INTERPOLL LABORATORIES, INC.
(612) 786-6020
Interpoli Laboratories EPA Method 5/202 Sample Log Sheet

Job___Mesti, Date —fte]sdest ¢ _Run 2
Source__ Qlont bt Stz No. of traverse points_22
Method < Filter holder_©l~~>  Filter Type  %''Clers Bhes

Sample train Leak Check:
Pretest: <0.02 cfm @ 15 In. Hg (vac) +
Post test £o.cocfm @ _d¢ Hg (vac)

Particulate Catch Data

No. of filters used Recovery Solvents
Qe 0 Acetone ot
Others

No. of probe wash bottles: é
Sample recovered by: >

Condensate Data:

Weight (g)
ltem Final Tare Difference
Impinger No. 1 L6 € Y2 A rCo
. = s
Impinger No. 2 e s /G2 273
Impinger No. 3
Condenser

Desiccant s/ /Y2 2.
t Total [ l | vy

EPA Method 202 Data:
pH of Impinger Catch:_. rges Time: Date:
Tare weight of imp catch jar: g

Integrated Bag Sample: :
Bag Pump No. Box No. Bag No.
Bag Material 5-laver aluminized Tedlar  Size: :

Pretest Leak Check: in.Hg
Time Start:
/ N
S/N of O2 Analyzer
GAStackWP\Farms\5-0046
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INTERPOLL LABORATORIES, INC.

(612) 786-6020 .
Interpoll Laboratories EPA Method 5/202 Sample Log Sheet
Job__ftetiey Date 2//y/fsFest /__Run 32
Source_Plent HHYL Sh. K No. of traverse points__3 <
Method < Filter holder_& /53 Filter Type % "¢ /iss 74

Sample train Leak Check:
Pretest: <0.02cfm @ 15 In. Hg (vac) -
Post test_Zo.evcfm @ /2 _Hglvac) =~

Particulate Catch Data

No. of filters used Recovery Solvents
98 Acetone il
Others
No. of probe wash bottles: /
Sample recovered by: s~
Condensate Data:
Weight {g)
ltem Final Tare Difference
Impinger No. 1 762 )2 &V e
Impinger No. 2 3)8 LB/ I/
Impinger No. 3 '
Condenser

Desiccant /9l 3 T

A

EPA Method 202 Data: B
pH of Impinger Catch: urge: Time: Date:
Tare weight of imp catch jar,/ g i

Integrated Bag Sample:
Bag Pump No. Box No. Bag No.
Bag Material 5-ayer alumimjzed Tedlar Size:  44L

Pretest Leak Check: % In.Hg
Time Start: / Time \

S/N of O2 Analyzer

GAStack\WP\Forms\S-0046
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APPENDIX D

INTERPOLL LABORATORIES ANALYTICAL DATA




INTERPOLL LABORATORIES, INC.
(612) 786-6020

¢ GRAVIMETRICS DATA SHEET
job Mty Source /A"”’Lﬁz//
Date Colletted_" 7/7¢/%% Test No._ 7 __
Date of Analysis Z/Z.f/?? Technicia /rz fou /%:c’:/r'r
Probe Wash Data Filter Data
Solvent Used: Z&éﬂ & ‘ Filter Type: 4/ ¢ 725 -,%

WLog #/5/23.-57;; — F|Iter m fo——

Log #/3/23- p/  Dish # §<

Volume Zo¢— ml Leakage N no, ___yes | Color

Tare + Sample (g 52,./299 Tare + Sample (g) 9y S/
Tare (g) $52./398 Tare (g) . PHSTZ—
Sample (g) o0 Sample (g} 200/ )
SRURE Y

Log # <©> _ Dish # a Log # A Filter # 777
Volume &$ ml Leakage )X no, ___yes | Color

Tare + Sample (g) L2323 Tare + Sample (g) 5427
Tare (g) Yy 22/3 Tare (g) , G2l S
Sample (g) 9778 Sample (g) O/F 2

Log # 53 Dish# 4/ Log # -7  Filter #

Volume _Zg ml i Leakage ~7*no, ___vyes | Color

Tare + Sample (g) 42757 - Tare + Sample (g) . 7378
Tare (g) ¥5 3/83 Tare (g) Ve 2
Sample {(g) LO/0F Sample (g) o1l >

R
log# ~ —HCGf Dish# L2 Log # -4 Fitter# 75
Volume O ml Leakage “¢no, ___yes | Color
Tare + Sample (g) 50, YK Tare + Sample (g} LY 60D
Tare (g) S, $F 70 Tare (g) C, 9293
Sample (g) . (0 7é Sample (g) LO21 7

Note: Solvent residue must be less than 0.0000078 g/mi

ok Cor B 0109 0l08 o075
Run Run 2_ Run 3 Run
&Results of Filter + Probe Wash (g) L0291 o032 .22
Total Mass (g)

010397-G\STACK\WP\FORMS\5-491
D-1
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APPENDIX E

COMPUTER DATALOGGER PRINTOUTS




Mathy Construction
Hately, Wi
Plant NO. 41 Stack
7/14/99
Run 1

Time $O2 ppm,w 02 %, d CO2 %, w

8:00 AM 42.68 11.97 455
8:01 AM 44.28 11.79 4.63
8:02 AM 43.29 11.89 451
8:03 AM 43.03 11.90 467
8:04 AM 42.68 11.89 4.61
8:05 AM 42.67 11.92 4,57
8:06 AM 40.96 11.93 4.49
8:07 AM 40.06 11.99 445
8:08 AM 42.56 12.02 4.68
8:12 AM 38.15 12.83 4.39
8:13 AM 38.18 12.66 4.47
8:14 AM 38.01 12.57 443
8:15 AM 37.65 12.66 4.33
8:16 AM 38.09 12.44 4,36
8:17 AM 37.21 12.35 4.32
8:18 AM 37.90 12.17 4.49
8:19 AM 38.88 12.02 463
8:20 AM 38.84. 12.03 4.56
8:21 AM 39.97 12.02 4,60
8:22 AM 41.28 12.01 457
8:23 AM 43.34 11.97 4.65
B:24 AM 43.79 11.95 475
8:25 AM 43.32 11.90 4.68
8:26 AM 43.07 11.80 4.69
8:27 AM 43.00 11.62 4.69
8:28 AM 43.38 11.64 4,69
8:29 AM 44.23 11.70 479
8:30 AM 44 87 11.71 476
8:31 AM 45.08 11.62 4,76
8:32 AM 44.68 11.68 4.69
8:33 AM 44 .08 11.67 4.69
8:34 AM 43.63 11.67 484
8:35 AM 42.80 11.74 4.73
8:36 AM 43.51 11.61 4.75
8:37 AM 43.86 11.61 475
8:38 AM 43.99 11.72 4.66
8:39 AM 44 .34 11.69 4.79
8:40 AM 44.21 11.70 4.75
8:41 AM 44,33 11.59 4.76

8:42 AM 44.04 11.54 4.77




8:43 AM
B:44 AM
8:45 AM
8:46 AM
8:47 AM
8:48 AM
8:49 AM
8:50 AM
8:51 AM
B:52 AM
8:53 AM
8:54 AM
8:55 AM
8:56 AM
8:57 AM
8:58 AM
8:59 AM
9:00 AM
9:01 AM
92:02 AM

Average

42.24
42.16
42.84
43.07
41.86
40.95
42.20
42.33
42,27
41.70
41.59
41.30

41.81

41.92
42.51
43.11
44.18
43.49
42.66
42.26

4217

11.52
11.58
11.66
11.62
11.61
11.63
11.55
11.60
11.68
11.64
11.61
11.60
11.89
11.52
11.49
11.48
11.42
11.40
11.50
11.52

11.81

E-2

4.70
4.86
4.78
4.76
4.71
4.64
4.82
4.79
4.70
4.64
4.64
4.80
4.76
4,74
4.74
4.69
4.82
4.81
473
4.71

4,66




Mathy Construction
Hatley, WI
Plant No. 41 Stack

VOLUMETRIC FLOW RATE
NUMBER OF SAMPLE POINTS

PT. NO. DELTA P
1 A-1 1.2
2 -2 1.35
3 -3 1.4
4 -4 1.35
5 -5 1.2
6 B-1 1.2
7 -2 1.4
8 -3 1.45
9 -4 1.2
10 -5 1.15
11 C-1 1.3
12 -2 1.4
13 -3 1.3
14 -4 1.5
15 -5 1.4
16 D-1 .76
17 -2 1.3
18 -3 1.5
19 -4 1.1
20 -5 1.1
21 E-1 .47
22 -2 .57
23 -3 1.1
24 -4 .93
25 -5 .81
26 F-1 .34
27 -2 .56
28 -3 .59
29 -4 .57
30 -5 .45
AVERAGE 1.065
MOISTURE CONTENT DATA
METER VOLUME 45.35
AVERAGE METER TEMP 66.1
GAS METER COEF. (Y) 0.9972
GAS METER DELTA H®@ 1.79
GRAMS OF WATER 405.
BAROMETRIC PRESSURE 28B.56

STANDARD METER VOLUME 43.506
MOISTURE CONTENT 30.481

7/14/99

Test 1 Run 1

30

SQ.RTP
1.095
1.162
1.183
1.162
1.095
1.095
1.183
1.204
1.095
1.072
1.14
1.183
1.14
1.225
1.183
872
1.14
1.225
1.049
1.049
.686
.755
1.049
.964
.9
.683
.748
.768
.755
671
1.014

FLOW RATE
STATIC PRESSURE
PITOT COEF.

DUCT WIDTH(IN)
DUCT LENTGHIIN)
DUCT AREA (SQ.FT.}
STACK DlA. (IN}
STACK AREA (SQ.FT.}

Page 1

-.94
0.84

73
27
13.688




MOLECULAR WEIGHT (DRY) 29.495
OXYGEN % 11.747 MOLECULAR WEIGHT {WET) 25.991
CO 2 % 6.408 © STACK PRESSURE 28.491
FEET PER SECOND ) 71.788
STANDARD CFH 2,473,251 ACTUAL CFM 58956.
K STANDARD CFMm 41.221 DRY STANDARD CFM 28656.22
Mathy Construction 7/14/99
Hatley, Wi Test 1 Run 1

Plant No. 41 Stack

FIELD CALCULATIONS

RAW DATA TABLE

INSTRUMENT PPM OR % ZERO SPAN GAS C GAS
02 {dry) 11.81 0.09 11.07 11. 11.75  dry
- CO2 {wet) 4.66 0.14 11.20 10.9 4.45 wet
S02 (wet) 4217 0.39 89.20 89.8 42.25  wet
MOISTURE 30.48 STANDARD CFH 2,473,251
FUEL FACTOR C . K STANDARD CFM 41.221
DSCFM 28656.2
RESULTS
02 % (dry) 11.75
C02 % {(dry} 6.41
S02 (dry) 60.77 S02 LBS/HR 17.342
Fo 1.428
Page 2
F-4




Mathy Construction
Hately, WI
Plant NO. 41 Stack
7/14/99
Run 2

Time §02ppm. w 02 %, d CO2 %, w

9:30 AM 4483 11.36 4.73
9:31 AM 44 37 11.39 473
9:32 AM 44 14 11.48 4.64
9:33 AM 44 98 11.30 4.72
9:34 AM 44 66 11.45 4,68
9:35 AM 43.17 11.55 473
9:36 AM 43.01 11.58 4,65
9:37 AM 4311 11.61 4.63
9:38 AM 43.06 11.61 462
9:39 AM 4303 11.58 458
9:40 AM 41.11 14.80 4,71
9:44 AM 4254 11.72 4.58
9:45 AM 44 01 11.60 4.74
9:46 AM 43.95 11.49 4.70
9:47 AM 43.68 11.49 4.72
9:48 AM 4299 11.46 466
9:49 AM 41.78 11.53 4.59
9:50 AM 4175 11.52 475
9:51 AM 41.09 11.56 472
9:52 AM 40.97 11.58 4.64
9:53 AM 40.76 11.60 457
9:54 AM 41.46 11.54 4.51
9:55 AM 43.38 11.54 4.73
9:56 AM 43.44 11.50 476
9:57 AM 42.90 11.46 4.69
9:58 AM 4203 11.48 4.63
9:59 AM 41.95 11.50 459
10:00 AM 4234 11.51 4.71
10:01 AM 4257 11.52 4.80
10:02 AM 41.46 11.52 4.71
10:03 AM 40.46 11.53 4.65
10:04 AM 4155 11.33 473
10:05 AM 4420 11.38 487
10:06 AM 45 41 11.36 4.91
10:07 AM 4408 11.42 4.81
10:08 AM 4277 11.43 4.70
10:09 AM 41.56 11.43 4.65
10:10 AM 41.94 11.42 4.75
10:11 AM 43.30 11.45 4.82
10:12 AM 42.99 11.43 480

E-5




10:13 AM
10:14 AM
10:15 AM
10:16 AM
10:17 AM
10:18 AM
10:19 AM
10:20 AM
10:21 AM
10:22 AM
10:23 AM
10:24 AM
10:25 AM
10:26 AM
10:27 AM
10:28 AM
10:29 AM
10:30 AM
10:31 AM
10:32 AM

Average

43.47
42.96
43.54
43.81
43.48
42.33
42.59
42,98
43.64
42.86
41.33
39.89
39.25
38.62
38.22
38.18
38.27
37.04
36.87
37.70

42,16

11.43
11.43
11.45
11.48
11.48
11.44
11.41
11.43
11.43
11.56
11.85
11.88
11.69
11.79
11.89
11.94
11.93
11.86
11.95
11.97

11.55

E-6

4.78
4.67
474
4.85
477
4.73
4.69
4.70
4.85
4.76
4.59
4.55
4.60
4,70
4.59
4.51
4.51
4.48
4.59
4.54

4.68




Mathy Construction
Hatley, WI
Plant No. 41 Stack

VOLUMETRIC FLOW RATE
NUMBER OF SAMPLE POINTS

PT. NO. DELTA P
1 A-1 1.20
2 -2 1.20
3 -3 1.45
4 -4 1.50
5 -5 1.45
6 B-1 1.30
7 -2 1.40
8 -3 1.50
9 -4 1.50
10 -5 1.40
11 C-1 0.92
12 -2 0.90
13 -3 0.60
14 -4 1.45
15 -5 1.40
16 D-1 0.73
17 -2 1.40
18 -3 1.50
19 -4 1.30
20 -5 0.98
21 E-1 0.80
22 -2 0.92
23 -3 1.05
24 -4 1.10
25 -5 0.75
26 F-1 0.29
27 -2 0.61
28 -3 0.64
29 -4 0.52
30 -5 0.40
AVERAGE 1.07
MOISTURE CONTENT DATA
METER VOLUME 46.07
AVERAGE METER TEMP 70.
GAS METER COEF. {Y) 0.9972
GAS METER DELTA H AT 1.79
GRAMS OF WATER 475.
BAROMETRIC PRESSURE 28.56

STANDARD METER VOLUME 43.871
MOISTURE CONTENT 33.773

7/14/99

Test 1 Run 2

30
SQ.RTP
1.085
1.095
1.204
1.225
1.204
1.14
1.183
1.225
1.225
1.183
.959
.949
775
1.204
1.183
.854
1,183
1,225
1.14
.99
.894
.9569
1.025
1.049
.B66
.539
.781
.B
721
632
1.02

FLOW BRATE

STATIC PRESSURE
PITOT COEF.

DUCT WIDTH(IN)
DUCT LENTGH({IN)
DUCT AREA (SQ.FT.)
STACK DIA. (IN)
STACK AREA (SQ.FT.)

Page 1

E-7

TEMP

TIME

257.4
257.4
257.4
257.4
257.4
267.4
267.4
257.4
257.4
257.4
257.4
257.4
257.4
257.4
257.4
257.4
257.4
257.4
257.4
257.4
257.4
257.4
257.4
257.4
257.4
257.4
257.4
257.4
257.4
257.4
257.4

9:30 AM

10:32 AM

-0.94
0.84

73
27
13.8875
0
0.0000




OXYGEN %
CO2%

STANDARD CFH
K STANDARD CFM

11.511

MOLECULAR WEIGHT (DRY)
MOLECULAR WEIGHT (WET)

6.83 STACK PRESSURE
FEET PER SECOND
2,498,684 ACTUAL CFM
41.645 DRY STANDARD CFM
Mathy Construction 7114/99
Hatley, WI Test 1 Run 2

Plant No. 41 Stack

FIELD CALCULATIONS

RAW DATA TABLE

INSTRUMENT PPM OR % ZERO SPAN GAS
02 (dry) 11.55 0.07 11.04 1
CO2 {wet} 4.68 0.14 11.08 10.9
502 (wet) 42.16 Q.55 88.50 g9.8
MOISTURE 33.77 STANDARD CFH
FUEL FACTOR C o K STANDARD CFM
DSCFM 27580

RESULTS
02 % {(dry) 11.51
CO2 % (dry) 6.83
S02 ppm (dry) 64.15 S02 LBS/HR

Fo
Page 2

E-8

29.553
25.651
28.491
72.355
59421.45
27580.02

C GAS
11.51 dry
452 wet
42.49 wet

2,498,684
41.645

17.62

1.375




Mathy Construction
Hately, WI
Plant NO. 41 Stack
7M14/99
Run 3

Time SO2ppm,w 02%,d CO2%, w

10:55 AM 41.90 12.12 4.46
10:56 AM 43.16- 12.03 457
10:57 AM 42.30 12.03 4.53
10:58 AM 41.33 11.96 447
10:59 AM 40.58 11.96 4.45
11:00 AM 39.67 11.96 4.39
11:01 AM 39.25 12.05 4.47
11:02 AM 38.52 12.12 4.43
11:03 AM 38.38 12.10 4.41
11:04 AM 38.15 12.07 4.39
11:05 AM 37.65 12.12 4.32
11:08 AM 3882 12.39 4.43
11:09 AM 40.29 12.12 4.48
11:10 AM 40.30 12.09 4.44
11:11 AM 40.56 12.09 4.54
11:12 AM 39.11 12.12 4.47
11:13 AM 38.68 12.21 4.41
11:14 AM 39.25 12.21 4.41
11:15 AM 39.93 12.12 4.46
11:16 AM 41.03 12.05 4.54
11:17 AM 40.87 12.15 4.50
11:18 AM 40.36 12.20 4.40
11:19 AM 40.10 12.14 4.40
11:20 AM 39.97 12.15 4.37
11:21 AM 40.50 12.22 4.47
11:22 AM 40.06 1217 4.48
11:23 AM 40.03 12.10 4.45
11:24 AM 39.58 12.04 4.44
11:25 AM 39.40 12.04 4.39
11:26 AM 39.05 12.27 4.39
11:27 AM 38.33 12.34 442
11:28 AM 36.78 12.38 432
11:29 AM 36.58 12.33 4.29
11:30 AM 35.47 12.32 428
11:31 AM 35.56 12.39 4.33
11:32 AM 35.73 12.31 4.47
11:33 AM 34.73 12.32 4.41
11:34 AM 34.68 12.34 4.38
11:35 AM 34.43 12.40 4.31
11:36 AM 35.57 12.34 4.42

E-9




11:37 AM
11:38 AM
11:39 AM
11:40 AM
11:41 AM
11:42 AM
11:43 AM
11:44 AM
11:45 AM
11:46 AM
11:47 AM
11:48 AM
11:49 AM
11:50 AM
11:51 AM
11:52 AM
11:53 AM
11:54 AM
11:55 AM
11:56 AM

Average

36.88
37.08
36.55
35.98
36.41
36.99
36.16
36.35
35.68
356.93
36.78
36.19
35.47
34.80
35.03
36.16
35.21

34.80

34.47
34.24

37.90

12.36
12.32
12.29
12.43
12.31
12.26
12.39
12.43
12.38
12.34
12.26
12.30
12.40
12.42
12.45
12.40
12.41
12.37
12.40
12.39

12.24

F-1n

4.50
4.42
4.35
4.33
4.37
457
4.42
4.33
4.29
4.29
453
4.41
4.31
4.30
4.29
4.44
435
4.29
4.26
428

4.41




Mathy Construction
Hatley, WI
Plant No. 41 Stack

VOLUMETRIC FLOW RATE
NUMBER OF SAMPLE POINTS

PT. NO, DELTA P
1 A-1 78 .
2 -2 1.1
3 -3 1.3
4 -4 1.3
5 -5 1.2
6 B-1 1.1
7 -2 1.2
8 -3 1.4
9 -4 1.35
10 -5 1.2
11 C-1 1.1
12 -2 1.7
13 -3 1.6
14 -4 1.5
15 -5 1.35
16 D-1 1.6
17 -2 1.2
18 -3 1.6
19 -4 1.4
20 -5 1.3
21 E-1 62
22 -2 .95
23 -3 1.2
24 -4 .9
25 -5 71
26 F-1 .38
27 -2 48
28 -3 .64
29 -4 54
30 -5 .48
AVERAGE 1.106
MOISTURE CONTENT DATA
METER VOLUME 44.05
AVERAGE METER TEMP 63.9
GAS METER COEF. (Y) 0.9972
GAS METER DELTA H AT 1.79
GRAMS OF WATER 419,
BAROMETRIC PRESSURE 28.56

STANDARD METER VOLUME 43.871
MOISTURE CONTENT 31.027

7/14/99

Test 1 Run 3

30
SQ.RT P
.883
1.049
1.14
1.14
1.095
1.049
1.085
1.183
1.162
1.096
1.049
1.304
1.265
1.225
1.162
1.265
1.095
1.265
1.183
1.14
.787
975
1.095
.949
.B43
616
.693
.8
735
.693

1.034

FLOW RATE

STATIC PRESSURE

PITOT COEF.

DUCT WIDTHIIN)
DUCT LENTGH(IN}
DUCT AREA {SQ.FT.)
STACK DIA. {IN}
STACK AREA (SQ.FT.)

Page 1

TEMP

TIME

254.3
254.3
254.3
254.3
254.3
254.3
254.3
254.3
254.3
2564.3
254.3
254.3
254.3
254.3
254.3
254.3
254.3
254.3
254.3
254.3
254.3
254.3
254.3
254.3
254.3
254.3
254.3
254.3
254.3
254.3

254.3

10:55 AM

-0.94
0.84

73
27
13.6875
0
0




MOLECULAR WEIGHT {DRY) 29.483

OXYGEN % 12.323 MOLECULAR WEIGHT (WET) 25.92
CO 2% 6.185 STACK PRESSURE 28.491
) FEET PER SECOND 73.054
STANDARD CFH 2,533,769 ACTUAL CFM 59995.43
K STANDARD CFM 42.229 DRY STANDARD CFM 29127.02
Mathy Construction 7/14/99
Hatley., WI Test 1 Run 3

Plant No. 41 Stack

FIELD CALCULATIONS

RAW DATA TABLE

INSTRUMENT PPM OR % ZERO SPAN GAS C GAS
02 (dry) 12.24 0.04 10.93 11 1232 dry
CO2 {wet) 4.41 0.14 11.05 10.9 4.27 wet
502 (wet) 37.9 0.68 88.55 89.8 38.04  wet
MOISTURE 31.03 STANDARD CFH 2,533,769
FUEL FACTOR C 1460 K STANDARD CFM 42.229
DSCFM 29127

RESULTS
02 % (dry) 12.32
CO2 % (dry) 6.19
S02 ppm (dry) 55.15 802 LBS/HR 15.997

Page 2




APPENDIX F

GAS ANALYZER SPECIFICATIONS
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.3 Sampling System

=

he sampling svstem of the analyser includes a comhinatian
filter/automatic flow control device, designed to keep a .
constant flow of sample gas through the measuring cell for

varying input p:essures ané to prevent the entrance aof
particulate matter into the measuring call. Excess flow is

vented to the by-pass.

h 3

1.4 Svecification

Performance Specification (tvoical)

Repeatability: Better than +/-0.2% Q2 under constant
conditions.
Drift: Less t+than 0.2% 02 per week under
: constant canditions. (Excluding

variation due to barcmetzic pressure
changes; reading 1is proportional to
barcmetric pressurs.)

Qutouts
Display: 3 1/2 éigit LCD reading 0.0 +to 100.0%
oxyvgan w1th gverrTange ca ability,
Quitput: to 1V (non-isclated) forx 0 to 100%S oxygen .
availakhle on ‘D' type connector lccated
on the back panel of ths instrument.
Qutput impedance is lass _nan 14 onms.
Option: 4 — 20mA isolated, Max impecdarnce 500 onms.
Tlow alarm cutput: Change over relay contact rated at

3A/115V ac, 1A/240V ac or 1AS28V éc.

¢ sets of single pols changeaver contacis.
Alarm becomes active when sample gas flow
through the znalyser fails.

Sample recuirsments

Condition: Clezn, éry gas with dew point 35 cdeg C
below ambient temperaturs.

Inlet pressure: 0.5 to 3psig (3.3 +to 1kpa). Inlet
Pressure changes within this range will
chance the reacding by lass than 0.1% G2.
Mazy bz operated wupd o llpsig (70kPz)
with dagracded sztatilisy,

Tlowrate: 1.5 o 6 litres/minute azoproximately .
cdepending cn saxmgls prassure.

filtering: 0.6 micron replacaable filter intecral to
the attomatic flow con:izol device.

F-2
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Response time: Less than 13 secs. ta 80% at an inlet
pressure of 3dpsig (2lkPa).

Inlez/vent
connections: 1/4 inch OD tube (stzinless steel)
suitable for &mm ID flexiBle tubinc or
1/4 inch OD ccompression fittings.

Materials exposad

tc the samnle. Stainless steel, Pyrex glass, brass,
platinum, epoxy resin,’ Vlton, .
colynroov‘ene ancé glass fibre filterxr.

Physical Characteristics

Case: Steel and aluminiem finished in epoxy
powdex palnt-

Case classification: IP 20 (I=ZC 52%) when £fitted into the
Servomex 1400 saries 19 inch case.

Dimensions: See Figure 2.1%L.
Weicght: " 10Kg (221k) approximately,

Electrical

AC Supply: 110 to 120V AC eor 228 +c  240V. AC,
+/-10%, 48 to §2Zz. Voltage selected by
2 voltage selector in hec“a' ta thes IZ=ZC
supply plug. . o

Power reguired: 13VA maximum.

Environpmental Limits

Operating ambient 0 to +40Q deg C (32 tc 104 éeg T)
temceragure:

Storzge temp. ~20 to +70 ceg C (-4 to 138 éac¢ T)
ranga:

Relative humidigy: 0-835%, non-candansinc.




THERMO ENVIRONMENTAL INSTRUMENTS INC.

II. SPECIFICATIONS

MODEL 438 PULSED FLUORESCENCE S02 ANALYZER

Ranges
Standard Mode
High Range Mode

Signal Averaging Time For:

Noise (RMS value when sampling zero air)
Lower Detectable Limit (LDL)

Analyzer Response Time

Linearity

Precision

Zero Drift

Span Drift

Interferences per EPA levels
NO
M-Xylene
H,0

Temperature Dependence
Zero
Span

Flow

Standard Qutput

Optional: Two addidonal analog outputs

Optonal: Digital Output

Line Power

Average Power Consumption
Maximum Steady A.C. Line Current
Size and Weight

-1
F-4

0-0.1,0.2,0.5, 1,2, 5, and 10 ppm
0-1, 2, 5, 10, 20, 50, and 100 ppm

10 SEC 60 SEC 300 SEC
1.0 ppb 0.3 ppb 0.25 pob
2.0 ppb 1.0 ppb 0.5 pob
80 sec 110 sec 320 sec

+1 % of fullscale

1% of Reading or | ppb

Less than { ppb per day

+ 1% per day

Less than LDL except for the following

Less than 3 popb
Less than 2 ppb

Less than 2% of reading

+0.1 ppb/cc
+0.1% /°C

0.5 LPM (Standard), ! LPM (optional)

Dual: Selectable Voltage

Selectalile Voltage, 420 mA isolated,
4-20 mA non-isolated

RS-232

115 V/60 Hz and 22Q V/5Q Hz versions

106 Watts

1.3 Amp (115 V)

I77W x 8 3/4"H x 23°D 44 lbs.




MODEL 41H GFC C02 ANALYZER
C. SPECIFICATIONS

Ranges Mocel 41 0-9.2, 0.5, 1.0, 2, 3, 10, 20,
10Q, 200 2PM
Model 41X ¢-5, 10, 20, 50, 1¢0, 200, 3500,
2000, 30Q¢ PPM
Noise Model 41 3 PPB RMS - with time constant
of 5 minutes
Model 4137 5Q PPB RMS - with time constant
of 5 minutes
Minimum Detactable
Limit Model 41 5 PPB

Model 41H 100 PPB

Zero Drift, 24 hours
Model 41 +/= 0.02 PBM

Kocdel 41H +/—= 0.05 PPM
Span Drift, 24 hours +/— 2% Full Scale
Rise, Fall Times (0-95%) 1.5 Minutes

(at 1 lpm flow, 30 second
response time)

Precision £i%

Linearity +/=- 1.35%

Flow Rate 6.5 - 2 lpm

Rejection Ratio Negligible interferesnce from

water and CO

Operating Temperature Performance specifications
maintained over the range
15-359C (may be operated safely
over the range 5-45°Q)

Power Requirements 100 Watt at 105 to 125 VAC, 60 EHz
or 200 to 240 VAC, 30 Hz
100 Watts

BPhysical Dimensions 17"W x 8 3/4"™H x 23"D

Weight 45 lbs.

Dual Qutputs (Standard) Individually selectzble to

0-10mv, 0-100mv, 0=-1V, Q0-5V,
0-10V, digital display, 1 hour

intagrated value. Other outputs
available upon request
(4-20ma)

Tt
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APPENDIX G

MEASUREMENT SYSTEMS PERFORMANCE SPECIFICATIONS




Calibration Error

Mathy Construction
Hately, Wi
Plant No. 41 Stack
714/99
Test 1

S02 TE! Mode| 43B)

Cylynder | Analyzer Span %

Value |Response]| Difference| Value of
(ppm) (ppm) (ppm) {ppm) Span
Zero 0.00 (.55 0.55 200.00 0.28
Mid Level 89.80 89.72 0.08 200.00 0.04
High Level | 134.00 132.32 1.68 200.00 0.84

CO2 (TE| Model 41H)

Cylynder | Analyzer Span %

Value |Response| Difference| Value of
{ppm) (ppm) (ppm) (ppm) Span
Zero 0.00 .14 0.14 20.00 0.70
Mid Level 11.00 11.22 0.22 20.00 1.10
High Level | 21.00 16.50 4.50 20.00 22.50

02 (Servomex Series 1400)

Cylynder | Analyzer Span %

Value |Response| Difference| Value of
{ppm) {ppm) {ppm) (ppm) Span
Zero 0.00 0.10 0.10 25.00 0.40
Mid Level 10.90 10.98 0.08 25.00 0.32
High Level | 16.60 20.98 4.38 25.00 17.52

*** All Calibrations must be within 2% of the span value...
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APPENDIX H

CALIBRATION GAS CERTIFICATION SHEETS
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APPENDIX |

PROCESS RATE INFORMATION




OPERATING DATA SUMMARY FOR ASPHALT PLANT SOURCES Form OAS:
0126/
Test Date(s):__ 7 ~/% -7

Ceneral:
PEMIr. & Model No..__{£anFER G reew Dm-_70
Thus plant is (circle one): (Portable) Stationary

Tvpe(circle alf that apply): ‘Batch Mix m@ (E{arallel Flow D Counterflow Drum

Other:

Pollution Control Equipment(circle one):  ( Baééouse ) Venturi Scrubber Wet Scrubber
Multiclone Cyclone If wet scrubbing: % scrubber water recycled

List Mfr. & Model No.;_({# e gep G REE v

Normal pressure drop range across control equipmentis __ ./4 7¢ .3 ¢ inches water
“Was the control equipment operating normally during test?(circle one) no

!f no, explain .
Date & procedure of last maintenance/cleaning of control equipment:_ ¥/ /57 ¢ &

ue aterial e d rol i ati
itemize all fuels and materials added to the combustion process during the test period. List fuel type used during
wsting (if oil, specify type) ¢ As7€. eIt 6ther units of measure are used, specify and calculate appropriate heat input.
‘“vhat other types of fuel can be burned? Ao &

Test | Fuel Input Heat Content Heat Input | % Recycle' | % -200 fines %o Moisture of

I . (gal/hr) | (Btu/gal-as received) (Btwhr) (If Used) Virgin Aggregate
—_— IMaterial

, Runl

U Run2

|' Run 3

i

%R=[(Recycle) + (Aggregate + Recycle)]

i Other Control Equipment Parameters Design ‘ Dufing Testing
Cleaning Cycles

Air to Cloth Ratios

- No. of spray bars including delivery pressure

; No. of nozzles per spray bar
I

Run 1 Run 2 Run 3

L
“Pond Depth (list units) |

j Total Suspended Solids

D.be the location of the thermocouples reading exiting dryer and mix temperature:

Note: All information required must be completed and submitted as part of the performance test. Failure to submit
the required information will result in an incomplete performance test report.

Page 1 of 2
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Environinental Programs Daily Tracking Form

Plant#: 4/  Date: Y /99
L.ocation: .//ﬂflé"{_,_
Plant Foreman: ﬁfﬁ’ﬂry _MATIR

AIR QUALITY MONITCRING
Production:
Total Asphalt Mix Tonnage: 2/ 87, 75
Diesel Fuel Gallons for Generator:_5.0d
RAP % in mix: RAX tons: O
Mix Temperature (degrees F):__ 2 £4 "
Hours of Operation:___ 7"
Process fuel:
Fuel Type:(as7%_oZL  Amt_JT&0Y
Bumner Pressure:_Zg“ Fuzl Temp: /£.5°
Fuel Type: Amt:
Burner Pressure: Friel Temp:
Spec. Sheet Delivered: A _ yes no
Baghouse:
Magnehelic dP: ST [ £, ¢ _inches of water
Photohelic dP:_, 28 .2g _inches of water
QOptimum photohelic range :Tom burner
tune-up:__. /¢ 7v , 7 inches of water

Photohelic malfuncuon: yes X _no
(If yes, next day DNR noti [ cation required)
Weekly Inspection of drum and door seals,

ducts,photoheli¢, damper. & other

system parts:___ X yes no

Maintenance Performed:__

-

50,000 ton Blacklight Baglouse Inspection:

yes __no
Number of Bags Replaced:
Fugitive Dust Control:
Control Measures: X _yes no

Water Amt. Applitd:_ /7240 g4l
Chemical Amt. Applied: ]
Speed Limit Control (mph):_ 7 &

At

Soil Remediation:

Soil Remediation Performed: __ _yes_X_no
Type: commercial__ own spill
Documented: yes

(If yes, Compiete Contaminated Sail
Tracking form and Monthly Soil
Remediation Summary form)

SPILL PREVENTION PLAN (SPCC)
Plant Inspection Conducted per SPCC
Inspection Qutline (Attachment # 9}

K _yes no
Systems Locked out:__ X yes no
Petroleum Equipment Maintenance:

Weekly SPCC Meeting: ¥ yes no .
Containment Water Released:  yes X _no
(If yes, complete Water Drainage Form)

STORMWATER RUNOFF QUALIT
Best Mgmt Practices (BMP)Applied: X yes_ no
Petroleum Products Secure: X yes no
Site Runoff Naturally Contained on Site:

X ves no
If no. has containment been constructed:

yes no

Erosion Control Practices used (i.e. silt fence,
site seeding, slopes):

Rain Amount in last 24 hrs: % inches
Any knovwn Petro.Contamination:___yes_K_no
Sediment Content:
Low __ Medium___High
(Water Containment Drainage

documentation is covered by SPCC)

To the best of my ability and lo the extcnt that | am able to
obscrve under the conditions of this site. | huve due diligently
completed this daily form. Signature means that the inspections
have been completed and any ohserved deficicneics have heen

noted sammunicated to the supervisors.
Plzmn’s Signature:
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5.1.4 Gas Analyzer. Aa analyzer to determine continuously the O, or CO, concentration in the H |
sample gas stream. The analyzer shall meet the applicable performance specifications of Section
4. A means-of controiling the analyzer flow rate and a device for determining proper sample flow
rate (e.g., precision rotameter, pressure gauge downstream of all flow controls, etc.) shall be ‘
pravided at the analyzer. The requirements for measuring and controlling the analyzer fiow rate
“are not applicable if data are presented that demonstrate the analyzer is insensitive to flow I
variations over the range encountered during the test. D

5.2 Calibration Gases. The calibration gases for CO, analyzers shall be CO, in N, or CO, in air.
Alternatively, CO/SQ,, 0,/SO,, or O,/CO,/SO, gas mixtures in N, may be used. Three calibration
gases, as specified Section 5.3.1 through 5.3.3 of Method 6C, shall be used. For O, monitors that
cannot analyze zero gas, a calibration gas concentration equivalent to less than 10 percent of the span n

p———

may be used in place of zero gas.

6. Measurement Svstem Performance Test Procedures

Perform the following procedures before measurement of emissions (Section 7).

6.1 Calibration Concentration Verification. Follow Section 6.1 of Method 6C, except if calibration gas
analysis is required, use Method 3 and change the acceptance criteria for agreement among Method
3 results to 5 percent {or 0.2 percent by volume, whichever is greater). -

6.2 Interference Response. Conduct an interference response test of the analyzer prior ta its initial use
in the field. Thereaiter, recheck the measurement system if changes are made in the instrumentation
that could alter the interference response {e.g., changes in the type of gas detector) Conduct the
interference response in accordance with Secnon 5.4 of Method 20. -

6.3 Measurement System Preparation, Analyzer Calibration Error, and Sampling System Bias Check. 3r
Follow Sections 6.2 through 6.4 of Method 6C. ,

7. Emission Test Procedure

7.1 Selection of Sampling Site and Sampling Points. Select a measurement site and sampling points
using the same criteria that are applicable to tests performed using Method 3. ]

7.2 Sample Collection. Position the sampling probe at the first measurement point, and begin sampling
at the same rate as used during the sampling system bias check. Maintain constant rate sampling (i.e.,
+ 10 percent) during the entire run. The sampling time per run shall be the same as for tests conducted
using Method 3 plus twice the system response time. For each run, use only those measurements
obtained after twice the response time of the measurement system has elapsed to determine the average
effluent concentration. _ | |

7.3 Zero and Calibration Drift Test. Follow Section 7.4 of Method 6C.

8. Qualitv Control Procedures

The following quality control procedures are recommended when the results of this method are used |
for an emission rate correction factor, or excess air determination. The tester should select one of the
following options for validating measurement results:
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8.1 If both O, and CO are- measured using Methad 3A, the procedures described in Section 4.4 of
Method 3 should be followed to validate the O, and CO, measurement results

8.2 If only O, is measured using Method 3A, measurements of the sample stream CO, concentration
should be obtained at the sample by-pass vent discharge using an Orsat or Fyrite analyzer, or
equivalent. Duplicate samples should be obtained concurrent with at least one run. Average the
duplicate Orsat or Fyrite analysis results for each run. Use the average CO, values for comparison with
the O, measurements in accordance with the procedures described in Section 4.4 of Method 3.

8.3 If only CO, is measured using Method 3A, concurrent measurements of the sample stream CO,
concentration should be obtained using an Orsat or Fyrite analyzer as described in Section 8.2. For each
run, differences greater than 0.5 percent between the Method 3A results and the average of the
duplicate Fyrite analysis should be investigated.

9. Emission Calculation

For all CO, analyzers, and for O, analyzers that can be calibrated with zero gas, follow Section 8 of
Method 6C, except express all concentrations as percent, rather than ppm. .

For O, analyzers that use a low-level calibration gas in place of a zero gas, calculate the effluent gas
concentration using Equation 3A-1.

c . -C —_ 1
Cgﬂszﬁgi- (C-Cm) +CmEq- BA-l
m o
Where

C = Effluent gas concentration, dry basis, percent.

C =  Actual concentration of the upscale calibration gas, percent,

C =  Actual concentration of the low-level calibration gas, percent.

C = Average of initial and final system calibration bias check responses for the upscale

calibration gas, percent.
C - Average of initial and final system calibration bias check responses for the low-level
gas, percent. '
= Average gas concentration indicated by the gas analyzer, dry basis, percent.

10. Bibliography

Same as bibliography of Methed 6C.
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Particulate Loading and Emission Rates

The particulate emission rates were determined per EPA Methods 1 -5, CFR Title 20,
Part 60, Appendix A {revised July 1, 1992). In this procedure a preliminary velocity profile
of the gases in the flue is obtained by means of a temperature and velocity traverse. On the
basis of these values, sampling nozzles of appropriate diameter are selected to allow
isokinetic sampling, a necessary prerequisite for obtaining a representative sample.

The sampling train consists of a heated glass-tined sampling probe equipped with a
Type S pitot and a thermocouple. The probe s attached to a sampling module which housas
the all-glass in line filter holder in a temperature contralled oven. The sampling module also
houses the impinger case and a Drierite filled column. The éampfing module is' connected

by means of an umbilical cord to the control module. The controf module houses the dry -

test gas meter, the calibrated orifice, 2 leakless purﬁp, two inclined manometers, and all

controls required for operating the sampling train.

Particulate samples are collected as follows: The sarﬁple gas is drawn through the
sampling probe isokinetically and passed through a 4-inch diameter Gelman Typre AJE glass
fiber filter where particulates are removed. The sample gas is then passed through an ice-
cooled impinger train and a desiccant-packed column which absorbs remaining moisture.
The sample gas then passes through a vacuum pump followed by a dry test gas meter. The
gas meter integrates the sample gas flow throughout the course of the test. A calibratad
orifice attached to the outlet of the gasmeter provides real time flow rate data.

A representative particulate sample was acquired by sampling for equal pericds of
time at the centroid of a number of equal area regions in the duct. The sampling rate is

adjusted at each test point maintaining isokinetic sampling conditions. Nomographs are used

for rapid determination of the sampling rate.
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Particulate Loading and Emission Rates

When sampling is complete the filter is removed with tweezers and placed in a clean container.
The nozzle, pitot tube and inlet side of the filter holder are quantitatively washed with acetone and the
washings are stored in a second container. A brush is often used in the cleaning step to help dislodge
deposits. The samples are returned to the laboratory where they are logged in and analyzed. The volume .
of the acetone rinse ("probe wash") is noted and the rinse is transferred to a tared 120 cc porcelain
evaporating dish. The acetone is then evaporated off at 97 - 105 °F. At this elevated temperature
condensation of atmospheric moisture is prevented. The acetone-free sample is then dried at 105 °C for
30 minutes, cooled in a desiccator over Drierite, and weighed to the nearest 0.01 mg. The filter sample is
transferred to a 6 inch watch glass and dried at 105 °C for two hours. The filter and watch glass are then
cooled in a desiccator and the filter weighed to the nearest 0.01 mg. All weighings are performed in a
balance room where the relative humidity is maintained at less than 50%. Microscopic. éxamination of the
samples is performed if any unusual characteristics are observed. The weight of the acetone rinse blank is
subtracted from the samples. The Drierite column is weighed on-site and the water absorbed by the Drierite
is added to the condensate to give the total amount of absorbed water.
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Method 6C—Determination of Sulfur Dioxide Emissions From Stationary Sources (Instrumental
Analyzer Procedure)

1. Applicability and Principle

1.1 Applicability. This method is applicable to the determination of sulfur dioxide (SO,)
concentrations in controlled and uncontrolled emissions from stationary sources only when
specified within the regulations.

1.2 Principle. A gas sample is continuously extracted from a stack, and a portion of the sample
is conveyed to an instrumental analyzer for determination of SO, gas concentration using an
ultraviolet (UV), nondispersive infrared (NDIR), or fluorescence analyzer. Performance
specifications and test procedures are provided to ensure reliable data.

2. Range and Sensitivity

2.1 Analytical Range. The analytical range is determined by the instrumenta| design. For this
method, a portion of the analytical range is selected by choosing the span of the monitoring
system. The span of the monitoring system shall be selected such that the pollutant gas
concentration- equivalent to the emission standard is not less than 30 percent of the span. If at
any time during a run the measured gas concentration exceeds the span, the run shall be
considered invalid.

2.2 Sensitivity. The minimum detectable limit depends on the analytical range, span, and
signal—to—noise ratio of the measurement system. For a well designed system, the minimum
detectable limit should be less than 2 percent of the span.

3. Definitions

3.1 Measurement System. The total equipment required for the determination of gas
concentration. The measurement system consists of the following major subsystems:

3.1.1 Sample Interface. That portion of a system used for one or more of the following:
sample acquisition, sample transport, sample conditioning, or protection of the analyzers
from the effects of the stack effluent.

3.1.2 Gas Analyzer. That portion of the system that senses the gas to be measured and
generates an output proportional to its concentration.

3.1.3 Data Recorder. A strip chart recorder, analog computer, or digital recorder for
recording measurement data from the analyzer output.

3.2 Span. The upper limit of the gas concentration measurement range displayed on the data
recorder.

3.3 Calibration Gas. A known concentration of a gas in an abpropriate diluent gas.

+
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3.4 Analyzer Calibration Error. The difference between the gas concentration exhibited by the
gas analyzer and the known concentration of the calibration gas when the calibration gas is
introduced directly to the analyzer. .

3.5 Sampling System Bias. The difference between the gas concentrations exhibited by the
measurement system when a known concentration gas is introduced at the outlet of the
sampling probe and when the same gas is introduced directly to the analyzer.

3.6 Zero Drift. The difference in the measurement system output reading from the initial
calibration response at the zero concentration level after a stated period of operation during
which no unscheduled maintenance, repair, or adjustment took place.

3.7 Calibration Drift. The difference in the measurement system output reading from the initial
calibration response at a mid-range calibration value after a stated period of operation during
which no unscheduled maintenance, repair, or adjustment took place.

3.8 Response Time. The amount of time required for the measurement syétgarjn to c'ﬂ-isp[ay 95
percent of a step change in gas concentration on the data recorder.

3.9 Interference Check. A method for detecting analytical interferences and excessive biases
through direct comparison of gas concentrations provided by the measurement system and by
a modified Method 6 procedure. For this check, the modified Method 6 samples are acquired
at the sample by-pass discharge vent. ) .

3.10 Calibration Curve. A graph or other systematic method of establishing the relationship
between the analyzer response and the actual gas concentration introduced to the analyzer. .

4. Measurement Svstem Performance Specifications

4.1 Analyzer Calibration Error. Less than + 2 percent of the span for the zero, mid-range, and
high-range calibration gases.

4.2 Sampling System Bias. Less than + 5 percent of the span for the zero, and mid— or
high-range calibration gases.

4.3 Zero Drift. Less than + 3 percent of the span over the period of each run.

4.4 Calibration Drift. Less than + 3 percent of the span over the period of each run.

4.5 Interference Check. Less than + 7 percent of the modified Method 6 result for each run.

5. Apparatus and Reagents

5.1 Measurement System. Any measurement system for SO, that meets the specifications of this
method. A schematic of an acceptable measurement system is shown in Figure 6C-1. The
essential components of the measurement system are described below:

—
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S.1.1 Sample Probe. Glass, stainfess steel, or equivalent, of sufficient length to traverse the
sample points. The sampling probe shall be heated to prevent condensation.

5.1.2 Sample Line. Heated (sufficient to prevent condensation) stainless steel or Teflon
tubing, to transport the sample gas to the moisture removal system.

5.1.3 Sample Transport Lines. Stainless steel or Teflon tubing, to transport the sampie from
the moisture removal system to the sample pump, sample flow rate control, and sample gas
manifold.

5.1.4 Calibration Valve Assembly. A three—way valve assembly, or equivalent, for
blocking the sample gas flow and introducing calibration gases to the measurement system
at the outlet of the sampling probe when in the calibration mode.

5.1.5 Moisture Removal System. A refrigerator-type condenser or similar device (e.g.,
permeation dryer}, to remove condensate continuously from the sample ‘gas while
maintaining minimal contact between the condensate and the sample gas. The moisture
removal system is not necessary for analyzers that can measure gas concentrations on a wet
basis; for these analyzers, (1) heat the sample line and all interface components up to the
inlet of the analyzer sufficiently to prevent condensation, and (2} determine the moisture
content and correct the measured gas concentrations to a dry basis using appropriate
methods, subject to the approval of the Administrator. The determination of sample
moisture content is not necessary for pollutant analyzers that measure concentrations on
a wet basis when (1) a wet basis CO, analyzer operated according to Method 3A is used
to obtain simultaneous measurements, and (2) the pollutant/CQO, measurements are used
to determine emissions in units of the standard.

5.1.6 Particulate Filter. An in-stack or heated (sufficient to prevent water condensation)
out—of—stack filter. The filter shall be borosilicate or quartz glass wool, or glass fiber mat.
Additional filters at the inlet or outlet of the moisture removal system and inlet of the
analyzer may be used to prevent accumulation of particulate material in the measurement
system and extend the useful life of the components. All filters shall be fabricated of
materials that are nonreactive to the gas being sampled.

5.1.7 Sample Pump. A leak-free pump, to pull the sample gas through the system at a flow
rate sufficient to minimize the response time of the measurement system. The pump may
be constructed of any material that is nonreactive to the gas being sampled.

5.1.8 Sample Flow Rate Control. A sample flow rate control valve and rotameter, or
equivalent, to maintain a constant sampling rate within 10 percent.

(Note: The tester may elect to install a back-pressure regulator to maintain the sample gas

manifold at a constant pressure in order to protect the analyzer(s) from over pressurization,
and to minimize the need for flow rate adjustments.)
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5.1.9 Sample Gas Manifold. A sample gas manifold, to divert a portion of the sample gas
stream to the analyzer, and the remainder to the by-pass discharge vent. The sample gas
manifold should also include provisions for introducing ca[nbratlon gases directly to the
analyzer. The manifold may be constructed of any material that is nonreactive to the gas
being sampled.

5.1.10 Gas Analyzer. A UV or NDIR absorption or fluorescence analyzer, to determine
continuously the SO, concentration in the sample gas stream. The analyzer shall meet the
applicable performance specifications of Section 4. A means of controlling the analyzer
flow rate and a device for determining proper sample flow rate (e.g., precision rotameter,
pressure gauge downstream of all flow controls, etc.) shall be provided at the analyzer.

(Note: Housing the analyzer(s) in a clean, thermally-stable, vibration-free environment will
minimize drift in the analyzer calibration.)

5.1.11 Data Recorder. A strip chart recorder, analog computer, or digital recorder, for
recordmg measurement data. The data recorder resolution (i.e., readability) shall be 0.5
percent of span. Alternatively, a digital or anatog meter having a resolution of 0.5 percent
of span may be used to obtain the analyzer responses and the readings may be recorded
manually, If this alternative is used, the readings shall be obtained at equally spaced
intervals over the duration of the sampling run. For sampling run durations of less than 1
hour, measurements at 1-—minute intervals or a minimum of 30 measurements, whichever
is less restrictive, shall be obtained. For sampling run durations greater than 1 hour,
measurements at 2-—minute intervals or a minimum of 96 measurements, whichever is less
restrictive, shall be obtained.

5.2 Method 6 Apparatus and Reagents. The apparatus and reagents described in Method 6, and
shown by the schematic of the sampling train in Figure 6C-2, to conduct the interference check.

5.3 502 Calibration Gases. The calibration gases for the gas analyzer shall be SQ, in N, or SO,
in air. Alternatively, SO,/CO,, SQ/0,, or SO,/CO,/O, gas mixtures in N, may be used. For
fluorescence-based analyzers, the O, and CO, concentrations of the calibration gases as
introduced to the analyzer shall be within 1 percent (absolute) O, and 1 percent (absolute) CO,
of the O, and Co, concentrations of the effluent samples as introduced to the analyzer.
Alternatively, for fluorescence-based analyzers, use calibration blends of SO, in air and the
nomographs provided by the vendor to determine the quenching correction factor (the effluent
O, and CO, concentrations must be known). Use three calibration gases as specified below:

5.3.1 High-Range Gas. Concentration equivalent to 80 to 100 percent of the span.
5.3.2 Mid-Range Gas. Concentration equivalent to 40 to 60 percent of the span.
5.3.3 Zero Gas. Concentration of less than 0.23 percent of the span. Purified ambient air

may be used for the zero gas by passing air through a charcoal filter, or through one or
more impingers containing a solution of 3 percant H,0,.
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6. Measurement Svstem Performance Test Procedures

Perform the following procedures before measurement of emissions (Section 7).

6.1 Calibration Gas Concentration Verification. There are two alternatives for establishing the
concentrations of calibration gases. Alternative Number 1 is preferred.

6.1.1 Alternative Number 1—Use of calibration gases that are analyzed following the
Environmental Protection Agency Traceability Protocol Number 1 (see Citation 1 in the
Bibliography). Obtain a certification from the gas manufacturer that Protocol Number 1 was
followed.

6.1.2 Alternative Number 2—Use of calibration gases not prepared according to Protocol
Number 1. If this alternative is chosen, obtain gas mixtures with a manufacturer’s tolerance
not to exceed + 2 percent of the tag value. Within 6 months before the emission test,
analyze each of the calibration gases in triplicate using Method 6. Citation 2 in the
Bibliography describes procedures and techniques that may be used for this analysis.
Record the results on a data sheet {(example is shown in Figure 6C-3). Each of the individual
SO, analytical results for each calibration gas shall be within 5 percent (or 5 PPM,
whichever is greater) of the triplicate set average; otherwise, discard the entire set, and
repeat the triplicate analyses. If the average of the triplicate analyses is within 5 percent of
the calibration gas manufacturer’s cylinder tag value, use the tag value; otherwise, conduct
at least three additional analyses until the results of six consecutive runs agree with 5
percent {or 5 PPM, whichever is greater) of their average. Then use this average for the

. cylinder value.

6.2 Measurement System Preparation. Assemble the measurement system by following the
manufacturer’s written instructions for preparing and preconditioning the gas analyzer and, as
applicable, the other system components. introduce the calibration gases in any sequence, and
make all necessary adjustments to calibrate the analyzer and the data recorder. Adjust system
components to achieve carrect sampling rates.

6.3 Analyzer Calibration Error. Conduct the analyzer calibration error check by introducing
calibration gases to the measurement system at any point upstream of the gas analyzer as
follows:

6.3.1 After the measurement system has been prepared for use, introduce the zero,
mid-range, and high-range gases to the analyzer. During this check, make no adjustments
to the system except those necessary to achieve the correct calibration gas flow rate at the
analyzer. Record the analyzer responses to each calibration gas on a form similar to Figure
6C-4.

Note: A calibration curve established prior to the analyzer calibration error check may be
used to convert the analyzer response to the equivalent gas concentration introduced to the
analyzer. However, the same correction procedure shall be used for all effluent and
calibration measurements obtained during the test. '
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6.3.2 The analyzer calibration error check shall be considered invalid if the gas
concentration displayed by the analyzer exceeds + 2 percent of the span for any of the .
calibration gases. If an invalid calibration is exhibited, take corrective action, and repeat

the analyzer calibration error check until acceptable performance is achieved.

6.4 Sampling System Bias Check. Perform the sampling system bias check by introducing
calibration gases at the calibration valve installed at the outlet of the sampling probe. A zero gas
and either the mid-range or high-range gas, whichever most closely approximates the effluent
concentrations, shall be used for this check as follows:

6.4.1 Introduce the upscale calibration gas, and record the gas concentration displayed by
the analyzer on a form similar to Figure 6C-5. Then introduce zero gas, and record the gas
concentration displayed by the analyzer. During the sampling system bias check, operate
the system at the normal sampling rate, and make no adjustments to the measurement
system other than those necessary to achieve proper calibration gas flow rates at the
analyzer, Alternately introduce the zero and upscale gases until a stable response is
achieved. The tester shall determine the measurement system response time by observing
the times required to achieve a stable response for both the zero and upscale gases. Note
the longer of the two times as the response time.

6.4.2 The sampling system bias check shall be considered invalid if the difference between
the gas concentrations displayed by the measurement system for the analyzer calibration
error check and for the sampling system bias check exceeds + 5 percent of the span for
either the zero or upscale calibration gas. If an invalid calibration is exhibited, take
corrective action, and repeat the sampling system bias check until acceptable performance
‘is achieved. if adjustment to the analyzer is required, first repeat the analyzer calibration .

error check, then repeat the sampling system bias check.

7. Emission Test Procedure

7.1 Selection of Sampling Site and Sampling Points. Select a measurement site and sampling
points using the same criteria that are applicable to Method 6.

7.2 Interference Check Preparation. For each individual analyzer, conduct an interference
check for at least three runs during the initial field test on a particular source category. Retain
the results, and report them with each test performed on that source category. If an interference
check is being performed, assemble the modified Method 6 train (flow control valve, two
midget impingers containing 3 percent H,0,, and dry gas meter) as shown in Figure 6C-2.
Install the sampling train to obtain a sample at the measurement system sample by-pass
discharge vent. Record the initial dry gas meter reading.
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7.3 Sample Collection. Position the sampling probe at the first measurement point, and begin
sampling at the same rate as used during the sampling system bias check. Maintain constant rate
sampling (i.e., + 10 percent) during the entire run. The sampling time per run shall be the same
as for Method 6 plus twice the system response time. For each run, use only those
measurements obtained after twice response time of the measurement system has elapsed, to
determine the average effluent concentration. if an interference check is being performed, open
the flow control valve on the modified Method 6 train concurrent with the initiation of the
sampling period, and adjust the flow to 1 liter per minute (+ 10 percent).

(Note: If a pump is not used in the modified Methad 6 train, caution should be exercised in
adjusting the flow rate since overpressurization of the impingers may cause leakage in the
impinger train, resulting in positively biased resuits).

7.4 Zero and Calibration Drift Tests. immediately preceding and following each run, or if
adjustments are necessary for the measurement system during the run, repeat the sampling
system bias check procedure described in Section 6.4 (Make no adjustments to the measurement
system until after the drift checks are completed.) Record and analyzer’s responses on a form
similar to Figure 6C-5. '

7.4.1 If either the zero or upscale calibration value exceeds the sampling system bias
specification, then the run is considered invalid. Repeat both the analyzer calibration error
check procedure (Section 6.3) and the sampling system bias check procedure (Section 6.4}
before repeating the run. .

7.4.2 if both the zero and upscale calibration values are within the sampling system bias
specification, then use the average of the initial and final bias check values to calculate the
gas concentration for the run. If the zero or upscale calibration drift value exceeds the drift
limits, based on the difference between the sampling system bias check responses
immediately before and after the run, repeat both the analyzer calibration error check
procedure (Section 6.3) and the sampling system bias check procedure (Section 6.4) before
conducting additional runs.

7.5 interference Check (if performed). After completing the run, record the final dry gas meter
reading, meter temperature, and barometric pressure. Recover and analyze the contents of the
midget impingers, and determine the SO, gas concentration using the procedures of Method 6.
(It is not necessary to analyze EPA performance audit samples for Method 6.) Determine the
average gas concentration exhibited by the analyzer for the run. If the gas concentrations
provided by the analyzer and the modified Method 6 differ by more than 7 percent of the
modified Method 6 result, the run is invalidated.
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8. Emission Calculation

The average gas effluent concentration is determined from the average gas concentration
displayed by the gas analyzer, and is adjusted for the zero and upscale sampling system bias checks,
as determined in accordance with Section 7.4. The average gas concentration displayed by the
analyzer may be determined by integration of the area under the curve for chart recorders, or by
averaging all of the effluent measurements. Alternatively, the average may be calculated from
measurements recorded at equally spaced intervals over the entire duration of the run. For sampling
run durations of less than 1 hour, measurements at 1—minute intervals or a minimum of 30
measurements, whichever is less restrictive, shall be used. For sampling run durations greater than
1 hour, measurements at 2—minute intervals or a minimum of 96 measurements, whichever is less
restrictive, shall be used. Calculate the effluent gas concentration using Equation 6C-1.

— C
C = (C ~Cq) — = Eq. 6C - 1
gos = Q)C Co 7

- m

Where:
Cg, = Effiuent gas concentration, dry basis, PPM. T
C - Average gas concentration indicated by gas analyzer, dry basis, PPM,
Co = Average of initial and final system calibration bias check responses for the zero gas, PPM.

C. = Average of initial and final system calibration bias check responses for the upscale
calibration gas, PPM.

Caa = Actual concentration of the upscale calibration gas, PPM.
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APPENDIX K

CALCULATION EQUATIONS




METHOD 2

CALCULATION EQUATIONS
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*Alternate equations for calculating moisture content from wet bulb and dry bulb data.
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SYMBOLS
Cross Sectional area of stack, SQ. FT.
Cross sectional area of nozzle, SQ. FT.
Water vapor in gas stream, proportion by volume
Pitot tube coefficient, dirnensionless
Concentration of particulate matter in stack gas, wet basis, GR/ACF

Concentration of particulate matter in stack gas, dry basis, corrected to standard
conditions, GR/DSCF

Excess a_ir, percent by volume

Dry test meter cormrection factor, dimeng.ionless
Specific gravity (relative to air), dimensionless
Isokinetic variation, percent by volume

Molecular weight of stack gas, dry basis, g/g - mole.
Mass flow of wet flue gas, LB/HR

Particulate mass flow, LB/HR

Molecular weight of stack gas, wet basis, g/g mole.
Total amount of particulate matter collected, g
Atmospheric pressure, IN. HG. (uncompensated)
Stack static gas pressure, IN. WC.

Absolute pressure of stack gas, IN. HG.

Standard absolute pressure, 29.92 IN. HG.

Actual volumetric stack gas flow rate, ACFM

Dry volumetric stack gas flow rate cormrected to standard conditions, DSCFM

Relative humidity, %
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Drv bulb temperature of stack gas, °F

Wet bulb temperature of stack gas, °F

Absolute average dry gas meter temperature, °R

Absolute average stack temperature, °R

Standard absolute temperature, 528 °R (63 °F)

Total sampling time, min.

Total volume of liquid collected in impingers and silica gel, mi
Volume of gas sample as rpeasured by dry gas meter, CF

Volume of gas sample measured by the dry gas meter corrected to standard
conditions, DSCF

Volume of water vapor in the gas sample corrected to standard conditions, SCF
Average actual stack gas velocity, FT/SEC

Vapor pressure at T,, IN. HG.

Vapor pressure at T,,, IN. HG.

Average pressure differential across the orifice meter, IN. WC.
Velocity pressure of stack gas, IN. WC.
Dry test meter correction coefficient, dimensionless

Actual gas density, LB/ACF
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METHOD 3
CALCULATION EQUATIONS

100(%0, - 0.5% CO)

BEA = .
0264% N, - %O, + 0.5% CO

X
It

0.44(%CO,) + 032 (%0,) + 0.28 (%N, + %CO)

M, = M,(I-B)+018 B,
‘Bw: = V‘M’.ﬂﬂ) i
Vit * Vinta)
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METHOD 5

CALCULATION EQUATIONS

(PW ~ AH[136

Vois) = 1765 V_ ¥ T
miavg)

Visy = 0.0472 ¥,

B = V""(m-

- it
Viwsay * Vst
T V
I = 0.0944 ( Aop) misd)

P, V,A, 6{-B))

. 1543 M,

5
Vm(:zd)

c . MMIMP,

* o Vs * Vintsus)

(), = 8.5714 x 10° C, Q, 4
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1.3228 x 107} M, A
6 A,

(i), =

m, = bty ; (),

032294-GASTACK\WPWETHODS\S-EQ.15
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CALCULATION OF (GR/DSCF) AND
(LB/HR) FROM (PPM,D)

Ut _mb
ppr L m3
L8 _ul 28316 L - M (ug) q LB

© DSCF L ¥ DSCF *24054 u “106ug ¥ 4536 ¢

OR,

LB
DSCF = 2595x10” IM (ppm d)

where M = Molecular weight of compound.

LB__LB  DSCF 60 M
HR ~DSCF * MIN * ~ HR






